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P R A C T I C E
Visceral Manipulation Decreases Pain, Increases 
Cervical Mobility and Electromyographic Activity of 
the Upper Trapezius Muscle in Non-Specific Neck Pain 
Subjects with Functional Dyspepsia: Two Case Reports
Background and Purpose: The lack of clear 
knowledge about the etiology of nonspecific neck 
pain (NS-NP) strengthens the need for other mech-
anisms, still poorly described in the literature, to 
be investigated. Therefore, a quantitative analysis 
of two cases of NS-NP in subjects with functiona 
dyspepsia was conducted in order to verify the 
immediate and seven-day postintervention effects 
of visceral manipulation (VM) to the stomach 
and liver on neck pain, cervical range of motion 
(ROM), and electromyographic (EMG) activity of 
the upper trapezius muscle. 
Case Description: Case A was an 18-year-old 
female with a complaint of nonspecific neck 
pain for one year, with reported pain on waking, 
momentary intermittent pain, and occasional 
symptoms of paresthesia in the upper limbs. Case 
B was a 25-year-old female with a complaint of 
cervical pain for one year, accompanied by pain 
in the unilateral temporomandibular joint, and 
medial thoracic region. Both cases presented 
functional dyspepsia.
Outcomes: The results demonstrated (sub-
jects A and B, respectively) a general increase 
in cervical ROM (range: 12.5% to 44.44%) 
and amplitude of the EMG signal (immediately 
postintervention: 57.62 and 20.78; post seven 
days: 53.54% and 18.83%), and an increase in 
muscle fiber conduction velocity immediately 
postintervention (4.44% and 7.44%) and a de-
crease seven days postintervention (25.25% and 
21.18%). For pain, a decrease was observed 
immediately postintervention (23.07% and 
76.92%) and seven days postintervention (100% 
for both subjects). 
Discussion: A single VM provided important 
clinical improvement in neck pain, cervical spine 
range of motion, and EMG activity of the upper 
trapezius muscle, immediately and seven days 
postintervention in two NS-NP subjects with func-
tional dyspepsia.
KEY WORDS: neck pain; muscle pain; functional 
dyspepsia; visceral manipulation; electromyography
INTRODUCTION 
Non-specific neck pain (NS-NP) is characterized 
by pain from structures located in the region between 
the superior nuchal line and the spinal process of the 
first thoracic vertebra(1) without association with any 
specific systemic disease. 
Among etiological factors, poor posture, anxiety, 
depression, cervical tension, and occupational or 
sports activities are all mentioned, since the origin 
is often due to multifactorial and/or little known 
causes.(2) Thus, the lack of clear knowledge about 
the etiology of NS-NP strengthens the need for other 
mechanisms, still poorly described in the literature, 
to be investigated. An example is the possibility that 
alterations in the mobility or functioning of the viscera 
found in the abdominal cavity may exert influences 
through mechanical and neural pathways in the cer-
vical region.
One of the justifications for this relationship may be 
in possible medullary facilitation, at the cervical level, 
provided by afferent stimuli of the phrenic nerve. 
This nerve is responsible for sensory innervation of 
the subdiaphragmatic peritoneum,(3) the coronary and 
falciform ligaments and capsule of the liver.(4) Thus, 
mobility restriction of these tissues could generate 
nociceptive afferents at the cervical level which may 
lead to spinal cord facilitation between the cervical 
vertebrae C3 to C5(3) which would justify cervical 
pain caused by the alteration in visceral mobility.
Another possible visceral influence in the cervical 
region may be the anatomic relationship(5) between 
the accessory nerve, which innervates the sternoclei-
domastoid and upper trapezius (UT) muscles, and 
the vagus nerve, responsible for the parasympathetic 
control of the majority of abdominal viscera.(4) 
One of the possible causes of altered visceral 
mobility may be related to functional dyspepsia. 
This dysfunction is characterized by discomfort or 
pain with no obvious organic cause which can be 
identified by endoscopy, having as possible causes 
abnormal gastroduodenal motility and failure in the 
accommodation of the stomach—that is, inability of 
the stomach to properly distend.(6)
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activity of the UT muscle. The surface electromyo-
graphic (sEMG) signals were acquired and processed 
using a 16-bit analog-to-digital converter, with a 
sampling frequency of 2 kHz. 
Intervention
Visceral Manipulation
Participants were instructed to lie down comfort-
ably on a stretcher in the supine position, with lower 
limbs flexed and abdomen exposed, and the therapist 
was positioned to the right side of the patient. The 
therapeutic intervention began with the left hand of 
the therapist in contact with the lower region of the 
stomach, to which a force was applied so that the 
organ was moved in an upper and lateral left direc-
tion, while the right hand controlled and directed the 
knees of the patient to the right side until the moment 
when the therapist noticed an increase in tension in the 
stomach region (Figure 1A). For the liver manipula-
tion, the same procedures were followed; however, 
the therapist and hand positions were reversed, with 
contact in the right epigastric region and the knees 
directed to the left side. The same position was 
maintained for each organ treated until the therapist 
could feel, through touch, a decrease in the tension 
of the viscera (Figure 1B). The mean treatment time 
was 5 min.
Procedures
Data were collected only after obtaining informed 
written consent. Subjects were evaluated before, im-
mediately, and seven days after termination of MV 
treatment. Figure 1 presents the sequence used for 
data collection.
The participants were instructed to remain seated 
in a chair and data on pain and cervical ROM were 
collected at baseline (T1). Prior to starting the MV 
treatment, the patient was placed in an instrumenta-
tion chair with two force transducers, which allowed 
appropriate adjustment according to the height of 
the shoulder of each volunteer (Figure 2). The force 
signals obtained by the transducers were collected, 
together with the sEMG signal, by the same signal 
acquisition system. For sEMG signal collection, a 
linear array of 10 electrodes (silver bar electrodes, 
5 mm long, 1 mm diameter, 5 mm interelectrode 
distance) was positioned 2 cm lateral to the midpoint 
of the line between the C7 spinous process and the 
acromion.(12) The EMG signals were recorded on the 
side with the greatest self-reported pain. 
After electrode fixation, the subjects were in-
structed to perform three shoulder elevations in 
maximal isometric voluntary contraction (MIVC) 
against the resistance of the force transducers for 
5 s, with an interval of 2 min between collections. 
Verbal encouragement was given during all MVICs. 
The maximum peak force between force collections 
Although no clear evidence has been found be-
tween visceral mobility and cervical pain, this study 
considered the hypothesis that nociceptive excitation 
due to modifications in the functioning and movement 
of abdominal viscera may also be one of the causes of 
NS-NP, and that inhibition of this nociceptive stimu-
lus may result in improvement in NS-NP symptoms. 
To test this hypothesis, we used manual techniques of 
visceral manipulation (MV) for the treatment of two 
NS-NP subjects with functional dyspepsia.
MV was used as it is a therapeutic resource con-
sidered capable of improving mobility(4,7,8) and func-
tions(4) of viscera with altered movements. Therefore, 
a quantitative analysis of two cases(9) was conducted 
in order to verify the immediate and seven-day pos-
tintervention effects of visceral manipulation to the 
stomach and liver through neck pain, cervical range 
of motion, and electromyographic activity of the 




Two symptomatic individuals were recruited from 
a convenience sample of students at the University 
Nove de Julho. Case A was an 18-year-old female 
student with a complaint of non-specific neck pain 
for one year, with reported pain on waking, momen-
tary intermittent pain, and occasional symptoms of 
paresthesia in the upper limbs. Case B was a 25-year-
old female student with a complaint of cervical pain 
for one year, accompanied by pain in the unilateral 
temporomandibular joint and medial thoracic region. 
Both cases presented functional dyspepsia according 
to the Diagnostic Criteria for Functional Gastroin-
testinal Disorders Rome III.(10) The Neck Disability 
Index was used to verify the disability associated with 
the cervical pain condition, resulting in scores of 15 
and 13 for cases A and B, respectively. The present 
study was approved by the Human Research Ethics 
Committee of the University Nove de Julho (research 
protocol nº: 1.463.480). All participants/guardians 
were properly informed regarding the objectives 
and procedures, and signed a statement of informed 
consent prior to testing.
Assessment
The following measurement instruments were used 
to evaluate the effects of MV: i) Numerical Rating 
Scale (NRS) to evaluate neck pain;(11) ii) flexiometer 
(Sami®, São Paulo, Brazil, L-6010) to verify cervi-
cal range of motion (ROM); iii) Electromyographer 
(Band pass filter: 20-500 Hz, amplifier gain of 1000, 
CRMR <120dB - EMG830C [EMG System do Bra-
sil Ltda®, Sao Jose dos Campos, Brazil]) to analyze 
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data on pain were collected (T6). All participants re-
ceived training prior to the shoulder elevations, based 
on the previously determined force levels
EMG Signal Processing 
For the amplitude analysis of the sEMG signals, 
the first 5 s of the signal were discarded and the 
root mean square (RMS) was calculated using a 1 s 
moving window (60 values in total) for each of the 8 
signals captured by the array electrode. The mean of 
all calculated RMS values was considered as global 
RMS (RMSG). The estimated muscle fiber conduc-
tion velocity (MFCV)(13) was obtained for every 5 s 
of the EMG signal and the mean values calculated. 
EMG signals were processed by performing specific 
routines with MATLAB software (version R2010a; 
The MathWorks Inc., Natick, MA, USA).
RESULTS 
The results obtained pre (baseline), immediately 
post, and seven days after the MV intervention are 
presented from the cervical ROM and EMG signal in 
Table 1. The results observed in the two subjects (A 
and B, respectively) demonstrated a general increase 
in cervical ROM (range: 12.5% to 44.44%) and am-
plitude of the EMG signal (immediately postinterven-
tion: 57.62 and 20.78; post seven days: 53.54% and 
18.83%) and an increase in muscle fiber conduction 
velocity immediately postintervention (4.44% and 
7.44%) and a decrease seven days postintervention 
(25.25% and 21.18%),
In the analysis of pain intensity, the mean values 
obtained in assessments T1 and T2 (Mean NRS: A 
= 6.5, B = 6.5), were considered as pretreatment 
values, while the mean values from assessments T3 
and T4 (Mean NRS: A = 5, B = 1.5) as immediately 
posttreatment values, and the mean from assessments 
(Newtons) was considered as 100% of MIVC. A 30% 
MIVC training line was established as feedback on 
the computer screen, and subjects were instructed to 
maintain shoulder elevation over this training line 
for 65 sec (EMG-1). After a 2-min rest interval, data 
on pain were collected (T2). Subsequently, treatment 
with MV was started. After a 5-min rest interval, 
new evaluations of pain and cervical ROM were 
performed (T3), followed by a new sEMG signal 
collection (EMG-2) in the same manner as performed 
during EMG-1. Data on pain were collected after a 
2-min rest interval (T4). After a period of seven days, 
a further evaluation of pain and cervical ROM (T5) 
was performed, followed by sEMG signal collection 
as performed during EMG-1 (3 MIVC initially and 
shoulder elevation over the training line with 30% 
MVIC for 60 s) (EMG-3). After a 5-min rest interval, 
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Figure 2. Flow sequence diagram of data recording. EMG = elec-
tromyography; T1 = before visceral manipulation (baseline); T2 = 
after EMG recording; T3 = immediately post visceral manipula-
tion; T4 = after EMG recording; T5 = seven days after the visceral 
manipulation; ROM = range of motion, T6 = after EMG recording.
Figure 1. Visceral manipulation in stomach (A) and liver (B).
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generate a spasm of the muscles corresponding to the 
medullar level that presents the facilitation.
However, in the present study, it is possible that this 
afference did not occur through the visceral sensory 
pathways since medullary facilitation may have been 
provided by the phrenic nerve, which innervates the 
diaphragmatic muscle, the subdiaphragmatic perito-
neum,(3) coronary ligaments, falciform and capsule of 
the liver.(4) In this case, a decrease in the mobility of 
the viscera located below the diaphragm muscle could 
impair its function and, thus, generate afferent stimuli 
to the phrenic nerve. Thus, the reduction in cervical 
pain and alterations in the sEMG signal found in the 
present study strengthen the possibility that the MV 
has an afferent stimulus from the manipulated organs. 
In addition, another important factor to be con-
sidered as an explanation for the results found in the 
present study is that the cervical and abdominal re-
gions have important mechanical relationships, which 
occur through a fascial pathway. Thus, an alteration 
in the mobility of the peritoneum or diaphragm could 
have repercussions on fascia present in the cervical 
region.(19,20) This anatomical relationship should also 
be considered as a hypothesis that NS-NP may be re-
lated to a cervical mechanical alteration caused by the 
loss of mobility of fascia related to abdominal viscera. 
The increase in amplitude (RMS) and decrease 
in MFCV seven days after intervention, in the two 
cases studied, as well as the decrease in pain, confirm 
the positive effects of the MV technique used in the 
present study. In general, subjects with NS-NP pres-
ent higher MFCV of the UT muscle in relation to 
healthy individuals.(21) This observation contributes 
to the argument that the decrease in the neural MFCV 
observed in these subjects is due to the decrease in 
pain. This clinical condition may also have contrib-
uted to the increase in the sEMG signal amplitude, 
as already observed in NS-NP subjects treated with 
acupuncture.(22) 
In general, it has been shown that pain promotes 
a decrease in the electrical activity of the UT muscle 
during an isometric contraction.(23,24) However, this 
clinical condition alone may not be enough to explain 
the muscular electrophysiological changes.(25) These 
alterations are most likely a combination of changes 
in neural input and muscle properties.(25-27) These 
observations once again reinforce the possibility that 
visceral alterations may produce nociceptive input ca-
pable of promoting changes in the threshold of muscle 
activation at the spinal cord level and, consequently, 
alterations in the pattern of activation of the muscles 
corresponding to the affected medullar level.
There are some relevant limitations of this study 
that might be important for future discussions about 
this theme. First, only a single visceral manipula-
tion intervention was applied, without a previous 
visceral mobility evaluation, and not associated with 
a long-term treatment, and the case reports included 
the results of only two subjects without any control 
T5 and T6 (Mean NRS: A = 0, B = 0) as seven-day 
postintervention values. The results demonstrated a 
decrease in neck pain (immediately postintervention: 
23.07% and 76.92%; post seven days: 100% for both 
subjects) 
DISCUSSION
On the whole, the results of this study reinforce 
the hypothesis that nociceptive stimuli resulting from 
modifications in the functioning and/or movement of 
abdominal viscera may have a relation with cervical 
pain. In addition, some previously described results 
on the clinical effects of MV interventions(14–16) 
increase the evidence that, in many cases, muscu-
loskeletal pain may have its origin in a nociceptive 
stimulus generated by a visceral alteration.
As examples of this possible relation between mus-
cular pain from viscera with or without hyperalgesia, 
the following are highlighted: trophic alterations in 
the superficial and deep paraspinal muscles in subjects 
with gallbladder disfunction,(14) increase in the pres-
sure pain threshold of the L1 paraspinal muscles after 
manipulation of the sigmoid colon,(15) and decreased 
mobility of the right kidney and bladder in subjects 
with nonspecific low back pain.(8) 
A possible relation between visceral alterations and 
musculoskeletal pain may be in the viscerosomatic 
convergence that occurs between parts of the dorsal 
horn neurons of the thoracolumbar medulla. In general, 
these neurons are responsible for the visceral and so-
matic afferents (muscles, skin, joints); however, when 
they receive a nociceptive stimulus from a viscera, 
they can promote a decrease in the activation threshold 
at the medullary level,(17,18) which may contribute to 
increased sensitivity to pain and, as a consequence, 
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TablE 1. Cervical Range of Motion (ROM) and Muscle Activation 
Data (EMG)
Case A Case B
Cervical ROM T1 T3 T5 T1 T3 T5
Flexion(°) 51 55 58 50 50 60
Extension (°) 10 18 12 30 35 30
Right lateral 
flexion (°)
28 30 42 20 25 30
Left lateral 
flexion (°)
20 25 36 20 28 25
EMG EMG-1 EMG-2 EMG-3 EMG-1 EMG-2 EMG-3
RMS (µV) 24.71 38.95 37.94 34.71 41.95 41.27
MFCV (m/s) 4.95 5.17 3.70 5.24 5.63 4.13
T1 = before visceral manipulation (baseline); T3 = immediately 
post visceral manipulation; T5 = seven days after the visceral 
manipulation; MFCV = muscle fiber conduction velocity; RMS = 
root mean squared; EMG = electromyography.
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group. Trials with larger samples are necessary to 
confirm these positive results. Second, in this study, 
the standard error measurement was not calculated for 
data obtained through the sEMG. Thus, it is not pos-
sible to state that the sEMG data could not have been 
influenced by the methodological design of this study. 
However, it is important to note that the changes found 
in the cervical ROM and NRS also demonstrated that 
MV improved neck pain and cervical mobility. 
As NS-NP is considered a disorder with multifac-
torial causes, there are still many mechanisms that 
can be explored. Thus, as previously reported, the 
results demonstrated in the present study suggest that 
alterations in the mobility of abdominal viscera have 
influence on pain and cervical mobility, as well as on 
the sEMG signal of the UT. However, further studies 
are necessary to allow better understanding of what 
physiological mechanisms work in this relationship 
between visceral mobility and musculoskeletal pain. 
CONCLUSION
In the present case study it was observed that vis-
ceral manipulation seemed to reduce pain, increase 
cervical mobility and electromyographic activity, 
and decrease muscle fiber conduction velocity of the 
upper trapezius muscle in two non-specific neck pain 
subjects with functional dyspepsia.
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